This review assessed the effects of aerobic exercise on lipids and lipoproteins in women. The authors concluded that aerobic exercise effectively increased high-density lipoprotein cholesterol and decreased total cholesterol, low-density lipoprotein cholesterol and triglycerides. The conclusions reflect the data presented. However, given the large number of analyses performed and the poor-quality of the included trials, the validity of the conclusions is uncertain.
Two reviewers independently extracted the data into a pre-designed form. Any disagreements were resolved by consensus or a third reviewer. Percentage change in outcome was calculated by subtracting the percentage change in the exercise group from the percentage change in the control group. Variances were also calculated.
Methods of synthesis
How were the studies combined? The studies were pooled in a random-effects meta-analysis and weighted by the inverse of the variance. Publication bias was assessed using the procedure of Egger et al.
How were differences between studies investigated?
Heterogeneity was investigated using the Q statistic and the I-squared statistic.
Subgroup analyses were performed to assess the potential influence of the following factors on the results: study source; menopausal status; drugs that might affect lipids and lipoproteins; race or ethnicity; cigarette smoking; diabetes; overweight or obesity; position of lipid assessment; and training modality.
Clinical heterogeneity was assessed using a meta-regression. The variables investigated included: initial lipid level; age; height; baseline and treatment effect changes in body weight; BMI; percentage body fat; VO2 max; number of hours fasted prior to lipid and lipoprotein assessment; number of hours that exercise was avoided prior to lipid and lipoprotein assessment; and various features of and compliance with the training protocol.
Analyses were repeated by deleting some groups of participants, namely those taking hormone replacement therapy, those in which changes in diet had occurred, and one study where all the patients were hyperlipidaemic.
Due to the large number of subgroup analyses, a p-value of less than or equal to 0.01 was used to indicate statistical significance.
Results of the review
Forty-one studies were included (1,715 pooled participants: 1,022 in the exercise group and 693 in the control group).
The scores for study quality ranged from 1 to 5 (median score 1).
A statistically significant reduction in TC of approximately 2% was observed in participants in the aerobic exercise group (mean -4.3, 95% confidence interval, CI: -6.9, -1.7, p<0.001). There was no evidence of publication bias (p=0.37).
A statistically significant increase in HDL-C of approximately 3% was observed in participants in the exercise group (mean 1.8, 95% CI: 0.1, 3.5, p<0.001). There was no evidence of publication bias (p=0.25).
A statistically significant reduction in LDL-C of approximately 3% was observed in participants in the exercise group (mean -4.4, 95% CI: -6.5, -2.2, p<0.001). There was no evidence of publication bias (p=0.46).
A statistically significant decrease in TG of approximately 5% was observed in participants in the exercise group. There was no evidence of publication bias (p=0.31).
There were no statistically significant or clinically relevant differences in TC, HDL-C, LDL-C or TG between premenopausal and postmenopausal women, and those studies in which all participants were not taking any type of medication that could affect lipids and lipoproteins.
In terms of secondary outcomes, a 2% decrease in both body weight and BMI was found in the exercise group, in addition to a 4% decrease in body fat. There was also a statistically significant increase of approximately 13% for VO 2max in this group.
